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We Ruhuche mie Aktiengeseix- 
schaft, of Oberhausen-Holten, Oermany, 
a Body Corporate organised and existing 
under the Laws of the German State, do 
K hereby declare the nature of this inven- 
tion and in what manner the same is to 
he performed, to he particularly described 
and ascertained in and -by the following 
statement: — . 

The need frequently arises for. extract- 

10 ing the hydrogen -content in gases 
containing hydrocarbons in chemical 
combination as free hydrogen whether m 
order to employ the hydrogen tor 
chemical conversions for example lor. the 

i5 synthesis of ammonia or whether it be 
in order to correct the thermal value or 
the combustion properties of the gases 

■ containing hydrocarbons by enrichment 
on vvith molecular hydrogen. 

^ U It has been found that gases which 
' contain hydrocarbons such as 'methane, 
ethylene, acetylene or. their homologues 
(Buch for example as coke oven gas, 

„ e natural gas, the waste gas from benzol 

25 synthesis or the methane bearing gases 
resulting from the catalytic conversion 
of mixtures of carbon monoxide and 
hydrogen can be converted into gases 

n n having a high hydrogen content by 
exposing these .gases to the action of 

■ electrical fields (such as high frequency 
oscillations) at a pressure depending upon 
the nature of the fields. Under this 
treatment the said hydrocarbons part witn 

-hvdroffen, while at the same time poly- 
•inerisation products possibly of a recover- 
able nature, are formed. Thus the 
extremely uneconomical .loss of *aloniic 
40 power which is unavoidable in the other- 
"wise .usual cracking process is avoided for 
""example by separating out inferior solid 
carbon. ... 

When treating * methane or metnane- 
45 containing gases by .heat in the . use ot 
. .. electrical fields,' a .gas undeT 40 ram, 
[Price 1/-] 



pressure is by way of example, -subjected 
to a high voltage alternating current dis- 
charge, alternating current discharges for 
example of 7,000 volts being employed. In 
this connection about 20% of the methane 
is converted into acetylene, tar., and pro- 
ducts similar to benzol hydrocarbons. ■ 
At the same time hydrogen is produced 
to the extent of 25% by volume. By 
washing with cooled acetone, the acetyl-., 
ene and the other products of conversion 
up to the hydrogen can be removed to . 
100%. The hydrogen thus obtained may 
be at once employed for; technical 
purposes. 

It is known to convert gases con^ • 
taining hydrocarbons, and which contain 
methane, ethylene, acetylene or their 
homologues, if necessary in mutual 
admixture, such as coke oven gas, rich 
gas from coke gas decomposing apparatus, 
natural gas, exhaust gas from benzene 
synthesis, inter alia by a short heating 
to temperatures over 900° without the "use 
of catalysts, into gases which are rich 
in hydrogen and contain a certain con- 
tent of extractable tarry and benzol 
hydrocarbons (see Fischer, " Synthese 
von Benzolkohlenwasserstoffen " — Synr 
thesis of benzol hydrocarbons — ts Brenn- 
stoffchemie 1.10.1928). It is also 
known that the said gases containing * 
hydrocarbons can be transformed into 
polymerisation products such as acetyl- 
ene, hydrocarbons, benzol hydrocarbons 
and tar hydrocarbons, hydrogen being 
split off by the action of electrical fields 
(for example in the form of dull emission 
discharges) (see " Technische Bundschau 
der Bergwerkszeitung " of 3.2.1929). 

According to the invention the split- 
ting off of hydrogen with formation of 
recoverable polymerisation products pro- 
ceeds in a particularly smooth manner 
and with good yield if the electric treat- 
ment be" combined with the heat treatment 
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in such a way that the heating is effected 
simultaneonsly with the action of the 
electrical fields, or directly thereafter. 
By means of this combined process, the • 
5 yield, of recoverable liquid and Bolid 
hydrocarbons can be suhs-bantially. in- 
creased in comparison with the ..'yield 
obtainable by. applying , -the processes 
. singly, with the same expenditure of heat 
£0 or electrical energy- ■ . J 

An example of conversion i>y the joint 
use of • heat and electricity may be 
mentioned in which it . is desired , to pro- 
duce as the final product .a gas having 
a maximum content of hydrogen. , Agas 
for example of * a composition of 0.1% 
of C n H mj 0.7% of 0 2 , 1.7-%- of €O,- 90% 
of CH* and 7.5% of N 2 is subjected, to 
the ^process.? If -this gas -he subjected at 
20 a -temperature &i "i&0?- to the action-.of an 
alternating' -current for example of -8,000 
volts -.and^'lS© -m^liamps -at a .pressAioa -of 
20 "mm.*, mencury, a -gas is -obtained" which, 
af ter the ^removal -of . $he undesirable -com- 
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of .BW 

* - If the . content iof : hydrogen, is - to he 

30 smaller, • ifche ^intensity of the effect " or -its. * 
duration :anust be reduced . accordingly^* 
Thus, for -instance under otherwise similar 
conditions a reduction in the -electrical . 
hig<h- voltage field Jfco - 4,000 volts produces 

35 only ahouik:a 60% conversion .'of the 
methane,: while • -the .conversion.' when 
i 1 - using ..the 8, Q00 -volt field is almost- iLO0%. . 
A-^imUarincrea^e^in .temperato has the ■ 
en- e ct wh en the : field - str engths- -are - low ■ of - 

40 increasing .the splitting, up to- -an 
important degree, " At -high ^eniperatures 
: such .as" about and field strength 

which ev.en.iat low. .temperatures produce 
practically "100% Conversion of the 

45 methane, *he products ; of conversion • that , 
are ' -separated out,, '.change. At high 
temperatures ' more liquid, polymerisates 
are obtained,, .until when exceeding a 
certain temperature; or- dniration -of treat- 

50 menl. which are. dependent upon each 
other^ solid jcaxbon is precipitated.. . 
j • The ' igases enriched 1 with . hydrogen may. 
he. further -treated according to the (pur>-. 
pose for which -they .are intended. 

55 " For : . example the , hydrogen .. .can &e 
freed . : by any er cooling .or:£)ther. known: 
eProcesses of ", similar character, from un- 
. desirable . impurities " (.decomposition pro.-, 
duets)' — which mav* : if desired be 

60 economically: rutiiised^and rendered 
suitable foT- catalytic operations : A - gas. 
-^is. for :example treated which has been 
obtained ' iby - the - cbmhiked heat. : and 
electrical treatment -.and -which, has" a 

65 hydrogen content of 90%. By corre- 



spondingly '- conducting the ...cooling : 
according to the Concordia-kinde-Bronn 
process, . while - adding the required 
nitrogen, a gas is produced from the - 
gas mixture containing 90% hydrogen, 70 
which gas contains 25% nitrogen"- and 
75% hydrogen^ As the removal of : *he - 
remaining constituents succeeds -to such 
extent that carbon monoxide; methane 
and the like are present « only , to - the «t- t -. 
extent of from 0.01% to 0.QS-%„ s the mi-Xj : \ ' 
ture. of . nitrogen and hydrogen- obtained 
may he immediately : employeir for- the : 
synthesis of ammonia. 

The process may also he employed for^ , 
transforming (for example) gas high in . 
hydrocarbons-resulting from the decom- . 
position of coke gas, or., from a source of 
natural -gas.— with simultaneous recovery 
of ieoonomically iutilisable: condensation 
products, in .certain cases— into a- gas 
which closely approximates . to coal gap 
in composition and applicability and i& 
-suitable for gas-supply purposea.;. • '' . 

Another object attainable by the. pro- qq 
posed . treatment may consist in applying . 
the said process to the control pf .the 
calorific value, of gas from a .distant 
source of: .supply,, in that a fraction" en- . 
riched with .. :hy drocarhons is obtained 95 
from ; .the;, whole or a portion of said gas ,- 
or from. :a-.;gas .o^ similar composition, in. ■ : 
a gas deconrpeksing plant operating accord- 
ing ta a known process, -and that said 
fraction , is exposed to the action of tho £qQ 
electrical .fields. After conversion the . 
undesired.. constituents, in the resulting 
gas . are Temoved hy known methods, and 
the gas either by itself .or in admixture 
with : the .decomposition fractions which £05 
are .low in hydrocarbons, is added to the 
gas. .from -the distant source, the .calorific 
value, iof .which can he thus modified to 
the desired. . extent aocording to the . . • 
amount of the. gas drawn off. for treat- no 
ment and the degree to which the decom- 
position has been carried. Pinally a. 
rich gas hi <*h in . hydrocarbons and diffi- 
cult to utilise can. he completely trans- 
formed into hydrogen and condensation ^ 
products by repeatedly subjecting it to" 
the. electrical, treatment, after . a previous . 
puriification jn each case. 

A feature of high technical importance 
is that in -the electrical, treatment of the 1?2 
gases, the composition of the gas finally 
obtained can be .adapted in .a variety of 
ways to the purpose -in view, by -regulat- 
ing She pressure, intensification,, duration 
and --.method- of action of the electrical 125 
fields. G-aBeous constituents, which .are 
undesirable in relation with ,thev purpose 
in view may he eliminated -from .the de- 
composed gas. by subsequently applied 
known methods of purification;. ■ ■ 130 
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It^eKould also be noted 'that not only, 
the hydrogen produced, from hydro-: 
carbons or mixtures- containing the same • 
by the action of electrical fields can be 
5 employed, after suitable preliminary 
treatment for catalytic or other, purposes, 
but that hydrogen obtained by splitting 
hydrocarbons in any other way can be 
similarly employed. 

10 Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is : — 

£gj . 1. A method of carrying out the speci- 
fied process with special application in 
,the recovery of hydrogen or g-ases high in 
hydrogen, characterised in that the gases 
are subjected under a definitely con- 

20 trolled pressure to the action of electro- 
magnetic fields (such as high-frequency 
oscillations), and that the reaction pro- 
ducts unsuitable for the purpose in view 
are eliminated from the converted gas, 

25 and may if desired be economically re- 
covered in known manner. . 

2. A method of carrying out the speci- 
fied process, characterised in that, in the 
electrical treatment the composition of 

.30 the final gas is modified according to the 
final purpose in view, by regulating the 
pressure and the duration, intensity and 
nature of the operation of the electrical 
fields. 

35 3. A method of carrying out the speci- 
fied process, characterised in that the 
gases are subjected simultaneously or in 
succession to the action of an electrical 
treatment and a heat treatment, in which 

40 according to the nature of the gases 
brought into reaction and the nature of 
the desired final products, the duration 
of the treatment, the pressure, strength 
and nature of the electromagnetic fields, 

45 and also the duration and temperature 
applied in the heat treatment aTe 
regulated. 

4. Process according to the preceding, 
claims, characterised in that the hydro- 
50 gen produced during: conversion is 



rendered of use for catalytic conversions 
after the removal of the remainder of the 
undesirable gaseous constituents by low 
temperature cooling or similar processes. 

5. Process according to the preceding 55 
claims, characterised in that the gases . 
produced during conversion are applied 
to gas supply. 

G. Process according to the preceding 
claims, characterised in that gases con- §0 
taining hydrocarbons which are drawn 
off for example as a partial stream from 
a distant gas supply or are obtained in 
aliquot quantity and similar composition 
from a different gas source, are subjected 
to the - described conversion process, if 
.necessary after first being enriched with 
hydrocarbons,: in a gaa decomposing plant 
operating by a known process, until by 
admixing the conversion gases from 70 
which undesirable admixtures have been 
removed with the gas from the distant 
supply the calorific value is adjusted to 
a determined point. 

7. Process according to the preceding 75 
claims, characterised in that the avail- 
able gases which contain hydrocarbons, 

if necessary after first being purified of 
the undesirable reaction products are 
repeatedly subjected to the conversion go 
process. 

8. Combined process for the recovery 
of higher hydrocarbons from gases which 
contain methane, ethylene, acetylene or 
their homologues if necessary in mutual 35 
admixture, characterised in that the 
gases are exposed simultaneously to a 
short period treatment at temperatures 
above 900° and to the aetion of electro- 
magnetic, fields (for example dull emission 90 
discharges.or high frequency oscillations). 

9. Process according to claim 1, 
characterised in that the action of 
• electromagnetic fields take place first, 
followed by the heat .treatment. 95 

Dated this 17th day of February, 1930. 
. EDWAUD EYANS & Co., 
27, Chancery Lane, London, 
Agents for the Applicants. 
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